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PROVISIONAL SPECIFICATION 
Improvements in or relating to Liquid Damped Shock Absorbers 



TFe, The Ribjjesfoud Company L i mited, 
a British Company, of Tachbrook Eoad, 
Leamington Spa,' in tlie County of 
\Yurwick, and Peter TFarborn. Tnoxar- 
6 hiijc, a British Subject, of the Company's 
address, do hereby declare the nature of 
this invention to be as follows: — 

This invention relates to liquid damped 
shock absorbers, and has for its primary 

10 object to provide a simple and effective 
shock absorber. Another object is to 
provide a telescopic shock absorber com- 
prising" a plunger adapted to reciprocate 
in a -cylinder in which telescopic move- 

16 merit can be prevented by closing the 
liquid transfer passage through the 
plunger* 

According to the invention, the shock 
absorber comprises a cylinder having a 
20 liquid-containing space divided into two 
chambers by a plunger head mounted on 
a stem extending through one end of the 
cylinder, an orifice or orifices- being 
formed in the plunger head to permit con- 
26 trolled flow of liquid from one chamber 
to the other, and a resiliency loaded float- 
ing piston forming one end wall of the 
liquid containing space. 

The resiliency loaded floating piston ifl 
30 preferably of annular f oral, and surrounds 
the plunger stem. The resilient loading 
of the piston may be provided by a plur- 
ality of Belleville washers. 

The liquid transfer passage or passages 
35 in the plunger head are preferably adapted 
to be closed by means operable 
from the outer end of the plunger 
stem, said means comprising for example 
a rod movable axially in the plunger stem 
40 and having at its inner end a closure 
element to close the passage or passages. 

In one form of shock absorber accord- 
ing to the invention, which is hereinafter 
described by way of example, a length of 
tubing forming the cylinder is provided 
at one end with a cap welded on and 
formed with a central threaded spigot 
projecting axially to form an attachment 
for the shock absorber. A plunger head 
50 slidable in the cylinder,, and provided 
with packing means to ensure that it is 
a fluid-tight. fit. in the cylinder, is formed 
integral' with a stem of considerably 
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smaller diameter than the cylinder, the 
stem passing through a central aperture 55 
in a second end can screwed on to the 
open end of the cylinder. An annular 
floating piston is mo-anted in the cylinder 
around the plunger stem, and is urged 
inwardly of the cylinder by a stack of 60 
Belleville washers arranged between, the 
floating piston and the screwed end cap 
of the cylinder. 

The plunger is formed with a central 
recesa on its face opposite to that from 65 
which. the stem projects, and from the 
inner part of . this recess a plurality of 
passages open to the annular face of the 
plunger surrounding the stem. The wall 
of the recess is threaded to receive a plug 70 
screwed thereinto, the plug being centrally 
apextured and eounterbored from its inner 
side to provide a valve seat. A valve 
member having a frusto-conical seating 
face is urged on to the said seat by a coil 76 
spring tak ing its abutment on the base of 
the recess, the valve member being itself 
provided with a central aperture which 
is of uniform diameter from the seating 
end of the valve member for about three- 80 
quarters of its length, the remaining part 
being -flared outwardly. Into this aper- 
ture projects a metering pin, mounted as 
described below. The plunger stem is 
hollow, and through it extends a rod in 86 
which is formed an annular groove near 
its inner end to receive a sealing ring. 
The metering pin is mounted on tlie inner 
end of this rod. To the outer end of the 
rod is secured a cap which is internally 90 
threaded to engage a .screw thread on the 
external surface of the plunger stem, the 
thread being extended along the stem to 
receive two nuts for clamping: the stem 
to a mounting bracket. The inner end 95 
of the rod is adapted to mate with the out- 
wardly flared end of the aperture in the 
valve member, to close the said aperture 
and hold the valve member firmly on to its 
seat. . , 160 

The sjiock absorber is rilled with liquid 
by extending it to the maximum possible 
extent, removing the Tod, and pouring 
liquid through the hollow stem. The 
rod is then replaced and screwed in far 105 
enough to cause the metering pin to enter 
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the uni fonu diameter -part of tke aperture 
- through the valve member, but leaving 
tbe valve free to lift. This position is 
ft preferably indicated by a resilient aim 
5 clamped Tinder the outer fixing nut for 
the stem, and bent upwardly and in- 
wardly to engage a projecting collar on 
the cap secured to the -end of the rod. 
The spring loading of the valve member 
10 is .such that it does not lift under the 
pressures normally encountered, so that 
the damping is governed by the relative 
diameters of the aperture in the valve 
member, and the metering pin. The 
15 valve <?an, however, o|)en if an exception- 
ally great compressive force is applied to 
the shock absorber, to allow a greater 
passage for the flow of liquid. When the 
shock absorber is compressed, the plunger 
20 stem occupies a greater volume of the 
space" in the cylinder, the liquid displaced 
being accommodated by compression of the 
Belleville washers and resultant move- 
ment of the floating piston. The Belle- 
25 ville washers also serve to cushion the 
recoil of the- Knock absorber when it 
reaches the end of it* normal extension 
stroke. • - 



3y screwing the rod inwardly until its 
inner end seats in the flared end of the 80 
aperture in the valve member, and holds 
the valve member on to its seat, the 
passage of liquid from one side of the 
piston to the other is prevented, and the 
shock absorber becomes in effect an in- 8§ 
compressible strut of fixed length . 

The particular form of shock absorber 
described is primarily intended for 
mounting within a coil' spring forming 
the resilient suspension of a gun carriage, 40 
the tripping of the liquid to prevent move- 
ment of the shock absorber plunger in the 
cylinder being used to prevent the shock 
absorber from operating when the gun is 
in action. It is obvious that the shock £5 
absorber may be modified for other uses, 
such as the suspension of road or other 
vehicles. 

Dated this Stli day of January, I')4tt. 

For the Applicants, * 
F. 7. CTJCYELAXJ) & POMP A NY, 
Chartered Patent Agents. 
20, Southampton Buildings, 
Chancery Lane. London, TV.0.2. 



COMPLETE- .SPECIFICATION 
Improvements in or relating to Liquid Damped Shock Absorbers 

of >aid working spares and so compensate 



YIV, Tirii RrTBHESFomy Company Limitkd. 
50 a British Company, of Tach brook Road, 
Leamington Spa/ ' in the County of 
Warwick, and Peter TTarborn Thorx- 
iliij,, a British Subject, of the Company's 
address, do hereby declare the nature* of 
65 this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 

This invention relates to liquid damped 
shock nbsorbei-s, and has for its. primary 
object to provide a simple and effective 
shock absorber. Another object is to 
provide a: telescopic shock absorber com- 
prising*' a plunger adapted to reciprocate 
in a cylinder in which telescopic move- 
ment can readily be prevented, when 
required, by closing the liquid transfer 
passage.? through the" plunder. 

lira" liquid damped shock absorber hav- 
ing a cylinder, a damping piston divid- 
ing the interior thereof into two liquid- 
. filled working 1 , spaces, damping means in 
the piston affording a restricted commu- 
nication between said working spaces, a 
70 piston rod extending from the damping 
piston through an end wall of the cylin- 
der to constitute* one of the external 
attachment means of the device, and a 
floating piston." mounted slidably in the 
8C cylinder, to form a boundary wall for one 
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for the variable displacement of the piston 
rod, the present invention is characterised 
by the fact that the damping means in 
the piston is adjustable from the exterior 85 
of the shock absorber by a member extend- 
ing longitudinally through the piston rod 
and having operating means accessible 
from the outside of the .shock absorber. 

Preferably the damping means in the 90 
piston includes a constriction the size of 
which is adjustable by the member extend- 
ing longitudinally through the piston rod. 
The adjusting member can comprise a 
longitudinal rod " extending through an Do 
axial hor e in the piston rod and arranged 
to be adjusted axially by means of a 
.*c7-ew-thread. In the preferred arrange- 
ment, the constriction is produced by :J 
.pin which is carried by the inner end of 100 
the longitudinal rod and is normally dis- 
posed within a passage in the damping 
piston so as to produce in said passage a 
constriction of narrow annular cross- 
section for the flow of liquid from one side 105 
of the damping piston to the other. 

The invention is illustrated by wav of 
example in the accompanying "drawing, 
which is a sectional elevation of a shock- 
absorber installed in conjunction with a 110 
suspension spring „f the helir-al romprcs- 
sion type. 
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W mJ by » ~P «. j^jWion m& « 

P i* 01 i .vtl rXT 28, communicating 
SSfc^'lK^*^ space 26 by way 
r^lSality <>f oblique pass ages 89. 

40 while w B ^".sLrssti* 

80 fnUto-coniaal face or ^J%^ & 
iiauge »v ~- tikin«" abutment; 

pm ^jri^ reress r 8 - 

55 against the upper suria j member 

The. stem portion 36 o4 tlie ft 

33 i, W^4 c fSSa^ii U«n ^ 
Irtssnge whicn ™™" u , oY Tlli passage 

scvew-threaAetl into tne 1 
longitudinal rod 89 fitting ■ ^ f0 

^ScS r fit 'hetVeen these 
65 secure a nquHi-Ti^m 



.i i •*« ha* a dnnvmferential 
parts the rod ■*» d for t he 

groove adjacent l * ^nblrer «r other 
accommodation of a i «'». « 
re^Uieiit^lan.grmg^ ..^ 7Q 

The pm 38 i» toItb member 33 

adjusted relative to the. valve m 

which latter u. screw . R 



Which latter is «jg^Kl9 Fro- 75 

top part, of ^e piston rou i rve 

vi^led with a ^rt^a^SSeS. Axial 
«« a finger-operat^ adjustment 

adjusting movement of the 
limited % a. pointer 43. W^ ed out . 80 

is ^^S^£^or&n the 
wards when it is X>ck absorber. 

mit41anclMd39fromt^n is4 

At the upper part of me <7 11B indi ted 
a °andT^r^ed~o serve 85 

-11 for the ^aUe 
volume irking apace. 20. X he, Hoa ting 
piston 44 comprises a washer « o 

Client ™^ M ^^ SfSSia the 90 
washer is a tight , BUC ™JE. Afl me tal 

cylinder 13 » JT^S 4T\ clamped 

reinforcing plates 46 ana *< i 

together in ,^ p gJj?J?»i 
rivetted studs 4S. ^g"" e |k and this 95 
with a ^ lra ^ 0 ^Tn^Xr ^ear- 
serves as a : »PB^A£. gliding liquid- 
resisting rmgs oO, having a sxiu « < 

piston 1 VSeen the uppei" surface 
3aJ floating ^Son 44 and the interior 

conveniently 1 ^tn?rising^ ^^J^ 
dished or Belleville wasner* n~ a fa 
alternately so as * F-JgJ; jKffi/Sf 

inn- the damping piston 24 into nrm 

Si 55 to he Withdrawn completely from 
rod -i» i Vq Tliis leaves the bore of 
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»hicfc m cross-section is in the form of a 
10 p a Sr;i Therefore ns the Si? 

tio through the constricted passage 37 

•S Jr + inOT '! m !? fs of ^mpinff piston 
■M relative to the cylinder 13. This of 

^S* T S fll « '"dement and enables 
smooth riding- of the vehicle to Tp 
obtained The degree to which the 
passage 37 is constricted oan be regulated 
S£ e of the shock absorber by 

Mutably adjusting- the. postion of the nut 
41. Should the bracket 12 receive a 
severe impulse in an upward direction 
the consequent, excessive rise n Sid 
pressure within the working space* "? 

Z e ^ l &°? thB V^ 88 ^l^member 33 
an upward force which is able to overcome 
the compression spring 3-5. so that SEE 

30 i,t fl ly - esca / ,e fmm the writing space 27 
30 y flowing between the face 34 of the 

J e ™ d - seating- on Jhe* 

Jrf « B W^ r Powerful move- 
ments of the cylinder 13 in a downward 

35 witS *hi eT iz the P«««* *5K 

-> witnin the working space 26 to act 
strongly in an upward direction upon the 
Abating L piston 44, thus compress in? the 
spring ol. and so avoiding daman* to the 
shock absorber. The floating piston 44 
and spring 51 also serve to accommodate 
the vanations m the pressure of the damn 
mg liquid within the cylinder 13 owTng 

roa iy the floating piston 44 rising 
against the spring 51m the mston rod 19 
moves downwards within the cylinder 13 
. Moreover the spring 51 also ' terves to 

when the damping- piston 24 comes into 
50 engagement with- the floating pSm 44 "o 

In%^ a e - nfl «* « fu " ^tens'ion SiSe 
- • wT Pf ? in 01rcum dances it mav be 

siuince o4 at the end of the <tem 36 of 

tile bv-nas* yn rp qo T , *\, ltr,M °" or 

fln"> l , lf mJ I ke seen that 
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municntion ?ietwpi>n fl.« i • 

^ ia sag t^«s& Jfi* 

Hie e.yjf,"l e "j! W ''™ ™>°'™ <•< 70 

merely by wav «f -vn, i K , ff 1Teu 

pnrt s , ThS i t a wii, ffasnsfftA 

mg piston may be rlisnose,? o ■ « * a V 

direction against thi ^ i V"? °PP° sit e 
force of i&E&fZJ^toS* **™* 
cessively powerful tensing • n , a . n , ex " 
fhe shock absorber. M appJie<] *° » 

The particular form of <j, n ,.i- „i, , 

msfon o#« v % dllm P ln ff means in the 

r^^or^r^^ 

through an end wall of th nP1 ^ r toa 

spaces ami" so coLpen^e fo/Se v^blt 1,5 
Iisplacement of the piston rod 4anctei 
sed by tie fact that the damping "S™ 
erior oFtl I™ P Bl e 

J)iston rod and hnvin- onpntl^ 
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the uniform diameter -part of the aperture 
through the valve member. Hut leaving 
the valve free to lift. This position is 
preferably indicated by a resilient arm 
r-Iamped under the outer fixing nut for 
the stem, and bent upwardly and in- 
wardly to engage a projecting collar on 
the cap secured to the -end of the rod. 
The spring loading of the valve member 
is sucb that it" does, not lift under the 
pressures normally encountered, so that 
the damping is governed by the relative 
diameters of the aperture in the valve 
member, aiid the metering pin. The 
15 valve can, however, open if an exception- 
ally great compressive force is applied to 
the shook absorber, to allow a greater 
passage for the flow of liqtiid. When the 
shock absorber is compressed, the plunger 
20 stenv occupies a greater volume of the 
space in the cylinder, the liquid displaced 
being accommodated by compression of the 
Belleville washers and resultant move- 
ment of the floating piston. The Belle- 
25 ville washers also serve to cushion the 
recoil of the- -shock absorber when it 
leaches the end of its normal extension 
stroke. - - 



By screwing the rod inwardly until its 
inner end seats in the mired end of the 80 
aperture in the valve member, and holds 
the valve member on to its seat, the 
passage of liquid from one side of the 
piston to the other is prevented, and the 
shock absorber becomes in effect on in- 35 
compressible strut of fixed length. 

The particular form of shock absorber 
described is primarily intended for 
mounting within a coil" spring forming 
the resilient suspension of a gun carriage. 40 
the tripping of the liquid to prevent move- 
ment of the shock absorber plunger in the 
cylinder being used to prevent the shock 
absorber from operating when the gun is 
in action. It is obvious that the shock 45 
absorber may be modified for other uses, 
such as the suspension of road or other 
vehicles. 

Dated this 8th day of January. 1048. 

For the Applicants. 
F. J. CLEVELAND & COMPANY. 
Chartered Patent Agents, 
20, Southampton Buildings, 
Chancery Lane. London, YT.O.2. 
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COMPLETE- SPECIFICATION 
Improvements in or relating to Liquid Damped Shock Absorbers 

^ Tnii RrmiESFOKD- Comply Limited., of > a id working spares and so compensate 
a British Company, of Tachbrook Road, fur the variable displacement of the piston 
Leamingfon Spa, m the County of rod, the present inventi ' 1 " - 



^iirwielc, and Peter TTahkorn Thoux- 
iiru,, a British Subject, of the Company's 
address, do hereby declare the nature' of 
65 this invention and in what manner the 
. same is to be performed, to he particu- 
larly described and ascertained in and by 
the fed 1 owing* st a tern en t : — 

This invention relates to liquid damped 
60 shock absorbers, and has for its. primary 
object to provide a simple and effective 
shriek absorber. Another object is to 
provide a: telescopic shock absorber com- 
prising*" a plunder adapted to reciprocate 
65 in a cylinder in which telescopic move- 
ment can readily be prevented, when 
required, by closing- the liquid transfer 
passages through the" plunder. 

In* a" liquid damped shock absorber ha v- 
70 ing a cylinder, o damping- piston divid- 
ing* the interior thereof into two liquid- 
filled working 1 spaces, clamping means in 
the piston affording a restricted commu- 
nication between said working spaces, a 
75 piston rod extending from the clamping 
piston through an end wall of the cylin- 
der to constitute' one of the external 
attachment means of ' the device, and a 
floating piston/ mounted slidably in the 
8C cylinder, to form a boundary wall for one 



on is characterised 
by the fact that the damping means iu 
rhe piston is adjustable from the exterior 85 
of the shock absorber by a member extend- 
ing longitudinally through the piston rod 
and having operating means accessible 
from the outside of the shock absorber. 
. Preferably the damping means in the 90 
piston includes a constriction the size of 
which is adjustable by the member extend- 
ing longitudinally through the piston rod. 
The adjusting member can comprise a 
longitudinal rod * extending through an Do 
axial bore in the piston rod and arranger! 
to be adjusted axially by means of a 
SC7-ew-thread. In the preferred arrange- 
ment, the constriction is produced by ; i 
-pin which is carried by the inner end of 100 
the longitudinal rod and is normally dis- 
posed within a passage in the damping 
piston so as to produce in said passage a 
constriction of narrow annular cross- 
section for the flow of liquid from one side 105 
of the damping piston to the other. 

The invention is illustrated by wav of; 
example in the accompanying "drawing, 
which is a sectional elevation of a shock- 
absorber installed in conjunction with n 110 
suspension spring of the helii-nl f-ornpres- 
sion fype. 



This suspension spring is indicted at 
10 a <1 u aWetl to operate between au 
mii/er fixiug -bnicket 11 segued t< the 
vehSe Se or body; while the lower 
» ' „ t !f* the spring 10 is housed within, a 
6 Sp-salpeil Sfet 12 carried by the 
wheel axle or equivalent. 

The shock absorbing unit »»W * 
cylinder 13, which is closed at its lower 
in end hv a cap 14. haying an. integral 
10 Zi S £ 15 serVing, in coniunctioa .with a 
nuf 16. to clamp the cylinder 13 to the 
1 racket 12. The upper end of the cylinder 
13 L fitted with a cap IT by means of a 
lfi ,crew-thread 18.. said cap being formed 
16 with a central aperture through which a 
Uibular piston rod 19 is freely slidable 
thTupper end of said" piston rod being 
screw-threaded at 20 and being provided 
„ rt with nuts 21 and 22 serving to clamp said 
20 rod t^he upper bracket 11. An inverted 
cup-shapld dust shield 23 is also clamped 
bV the nut 21 and its skirt portion ex- 
J&df downwards around the cvl inde* 13 
«>= so as to protect the piston rod 19 ft ran 
30 dirt, water and other foreign matter. 

Formed upon the lower end of the 
piston rod 19 is a damping piston, having 
circumferentinl groove eontaimiig a 
on napkin*- ring 25 so as to enable said piston 
80 S $o\ave a substantially , ^d-tight 
Gliding fit within the cylinder 13. The 
piston 24 thus divides the interior of the 
Vlinder 13 into two variable volume work- 
or iu- spaces, indicated at 26 and 2«. Said 
85 niston 24 is shaped with a substantially 
cYlindrTcal - recess 28, communicating 
free?y witli the working space 26 by way 
of- a plurality of oblique passages 29, 
40 while the lower part of said recess is 
40 partiallv closed by an annxdar seating 
member 30 screw-threaded m position and 
m^vided with a washer 31 so as to produce 
£ Sid-tight joint between the seating 
ift „X 30 ami 'the piston ,24 . This seat- 
46 in "member has an inwardly directed cir- 
cumferential flange 32. the W 
which is adapted to form a eeaftng for a 
unishroom-shape. by-pass valve rnem^r 
P- n 33 the head portion of which has a 
50 fnisto-conical face or seating 34. The > by- 
aVvalve member 33 is urged against the 
fiin-e 32 l>v a relatively strong coiled 
compression 'spring 35 taking abutment 
*,e> a"-ainst. the upper surface of the rece>s 
5 K stem, portion 36 of the valve member 
33 is drmed axially at 37 so Poncing a 
nissno-e which communicates between tlie 
working spaces 26 and 27 This passage 
60 V however, constricted to provxde the 
b requisite damping effect, by a pm 38 
"rew-threaded into the lower end of a 
W itudinal rod 39 fitt ng slidably within 
be tubular piston rod 19. In order to 
65 lecure a liquid-tight fit between these 



i n ... .i >u\ h is a cin-umfereutial 
nwroiniumlatiou of a * tt 

resilient: packing ring 4<>. nxiallv 70 * 

The pm 38 is arranged to be «aaW 70 

It the upper part of the cylinder 13 is 
n floatini piston, which Is plicated 
?,enerall^at 44. and is arranged to serve 85 
a raboundary wall for tie variable 
volume working apace 20. The floating 
piston 44 comprises a washer 4o of re- 

with a tulmlar extension 49 and ft* 95 
servers a support- for a number of wear- 
Sing ring? -50 having a sliding WU 
tin-ht fit upon the outside of -the Piston 
rod 19. Thus the floating piston 44 serves 
S a liquid-tight- packing between the 100 
niston rod 19 and the interior of ihe 
cvlinder 13. Between the upper surface 
oftbe floating, piaton 44 ^h^nterior 
rvf tbe cai> 17 is a compression spring oi, 
conveniently comprising- a plurality of 106 
disheTor ^ellevifle washers « ""Si 
alternately so as to produce a W-forma 
tion as seen in radial section. -It will, ox 
coui^e be appreciated that when - oti t- 
3 force is Verted by 110 
44 the washers 52 are resiliency clef ormeu 
to I more flattened condition and thus act 
in tiie same manner a s a coiled compres- 
sion soring- The uppermost- of the washers 
52 abnts n agamst ! thick annular support 115 
washer 53 disposed within the cap li . m 
After assembly, tbe shock - absorber is 
filled with liquid by withdrawing the 
pisSn rod 19 V tbe f ^mum^possibk 
extent from the -cylinder 13, ™™ d3 ™^ f i4U 
ing the damping p ston 24 into firm 
contact with the floating piston 44. The 
nut 41 is unscrewed from the piston rod 
19 the pointer. 43 being sprung to- one 
side in order to allow said nut 41 and the 125 
rod 39 to be withdrawn completely - from 
tbe niston rod 19. This leaves the bore of 
he So rod 19- free and liquid is poured 

through said bore until themterxor "j m 
the .shock absorber is completely full *t ]-JU 
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I quul The rorl 3» is tlien replaced and 
the nut 41 screwed upon the piston rod 
13 to i approximately the position shown in 
the drawing. U, e j,i n 3 ,s fe consequently 
5 positioned just within the passage 37 of 
the hy-pass valve 88, thus leaving between 
saul pin and the passage 37 a constriction 
winch m cross-section is in the form of a 
in Vo*± ° n i aiwnihis. Therefore a s the bracket 
■iw 12 tends to move up and down relative to 
the bracket 11 liquid ha.s to pass to and 
tro through the constricted passage 37 
due to movements of the damping piston 
24 relative to the cylinder 13. This of 
course, damps the movement and enables 
smooth nding of the vehicle to be 
obtained The degree to which the 
passage 3/ is constricted can be regulated 
from the outside of the shock absorber by 
Mutably adjusting the portion of the nut 
41. Should the bracket 12 receive a 
severe impulse in an upward direction 
the consequent excessive rise in liquid 
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pressure within the working space" 
25 creates upon the by-pass valve member 33 
an upward force which is able to overcome 
the compression spring 35, so that said 
hy-pass valve is opened and liquid can 
oo reiU i, lly escape from the working space 27 
60 Ivy flawing between the face 34 of the 
valve member and the seating on the 
flange 32. Excessively powerful move- 
ments of the cylinder 13 in a downward 
direction merely cause the pressure liquid 
within the working space 26 to act 
strongly in an upward direction upon the 
floating piston 44, thus compressing the 
spring ol and so avoiding damage to the 
shook absorber. The floating piston 44 
and spring 51 also serve to accommodate 
the variations m the pressure of the damp- 
ing liquid within the cylinder 13 owing 
to the variable displacement of the piston 
rod 19 the floating piston 44 rising 
against the spring 51 as the piston rod 19 
moves downwards within the cvlinder 13. 
Moreover, the spring 51 also serves to 
cushion the recoil of the shock absorber 
when the damping- piston 24 comes into 
ou engagement with the floating piston 44 to- 
wards the end of a full extension stroke. 
^ In certain circumstances it ma-"- he 
oesirable to use the shock absorber 'as a 
hydraulic locking device between the 
55 bracket* n and 12, and to produce this 
effect the nut 41 is screwed downwards 
upon the piston rod 19 so that the longi- 
tudinal rod 39 bears at its lower end 
against a countersunk frusto-eonieal 
surface o4 at the end of the <fem 36 of 
the by-pass valve 3-3. It will be seen that 
if 0I "y doses the passage 37 com- 
pletely but also forcibly holds the bv-pa^ 
valve member -33 iu, seating engagement, 
with the flange 32; therefore "all C om- 
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nun cnhon between the working s paC es 
A and 2/ i* out. oft s „ul the lionHl which 
*™Pl««Nl within said « »rking spaeeTacts 
upon the damping piston 24 to prevent its 

HrrSerll. ,ther <]ir * rtim -latiS to70 

It will be understood that the arranoe 
ment which has been described is g £1" 
merely by way of example and that 
various modifications are possible in tiia 75 

parts, lhus it will be seen that the float 
mg - piston may be disposed at that «.d 
«t the cylinder opposite to the piston rod 
in which case it would he disc] keins teVd 80 
of annular; the by-pass valve is then pre 
fernbly modified to open in the opposite 

forego? '^T^ the . r ^«vely°ToS 
toice of its closing spring when an ev- 

rcaSi * 

The particular form of shock absorber 
described is primarily intended for mount- 
ing within a coil spring forming the re- 
silient suspension of a gun carriage the 90 

SK^rt* he , 1 T if, , t0 

nieut of the shock absorber plunger in the 
cylinder being used to prevent tlte suspend 

.ution. It is obvious that the shook 06 
absorber may lie modified for other u^s 
veHcles. " ""V"*™ of ™'l or other 
Having- now particularly described and 
ascertained the nature of our said i ven. 100 
tion. and m what manner the same ™, 

• 1 . A liquid damped shock absorber hav- 
ing a cylinder, a damping piston dividing l 0 5 
the interior thereof into two liquid-filled 

piston affording a restricted communica- 
tion between said working spaces, a™ on 
od extending from the damping piston l in 
through an end wall of the cvlinder to 
constitute one of the externa] attachment 
means of tlie device, and a floating piston 
mounted slidably in the oylinde^to form 
a boundary wall for one of said Win" 115 
spaces and so compensate for the variable 
displacement of the piston rod. character- 
ised by the fact that the damping means 
in the piston i s adjustable from "the ex- 
terior of the shock absorber bv a member 120 
extending longitudinally tnrough the 
Piston rod and having operating means 
absorbed fro ™ «nt.We of th°e shock 

2. A liquid damped shock absorber as 125 
claimed m Claim 1. wherein the dampino- 
means ,n the piston includes a constnV- 
tion the size of which is adjustable by 
the member extending h»„git„dinallv 
through the piston rod. • 13Q 
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3. A liquid damped shock absorber as 
claimed in Claim 1 or 2, wherein the 
adjusting- member comprises a longi- 
tudinal rod extending through an axial 

5 bore in the piston rod and arranged to be 
adjusted axially by means of a screw- 
thread. 

4. A liquid clamped shock absorber ad 
claimed in Claim 3, wherein the longi- 

10 tudinal rod is provided at its outer end 
with a nut which engages a screw-thread 
formed upon the outside of the piston rod. 

5. A liquid damped shock absorber as 
claimed in Claim 3 or 4, wherein the 

15 longitudinal rod is arranged to be with- 
drawn from the piston rod while; the shock 
absorber is fully assembled, so as to pro- 
vide a passage for the insertion of damp- 
ing liquid. 

20 6. A liquid damped shock absorber as 
claimed in Claims 2 and 3, wherein the 
constriction is produce by a pin which is 
•carried by the inner end of the longi- 
tudinal rod and is normally disposed 

26 within a passage in the dampnng piston 
so as to produce in said passage a con- 
striction of narrow annular cross^section 
for the flow of liquid from one side of 
the damping* piston to the other. 

80 7. A liquid damped shock absorber as 
claimed in. any preceding claims, where- 
in the damping pisten is provided with a 
by-pass valve device affording communi- 
cation from one side of the damping 

35 piston to the other, said valve device being 
held closed by a relatively strong spring 
so that it only opens when an exception- 
ally large force is imparted to the shock 
absorber and creates liquid pressure act- 

40 ing in the valve-opening' direction. 

S. A liquid damped shock absorber as 
claimed in Claim 7, wherein the longi- 
tudinal member is adjustable from the 
exterior of the shock absorber so that its 
46 inner part holds the by-pass valve in its 
closed position, thereby rendering the by- 
pass valve inoperative. 

9. A liquid damped shock absorber as 
claimed in Claims 6 and 8, wherein inove- 
60 ment of the longitudinal member or rod 
to its valve-closing position also closes 



the constricted passage through the damp- 
ing piston and causes the latter to be 
hydraulically locked within the cylinder. 

10. A liquid damped shock absorber as 56 
claimed in Claim 9, wher.ein the by-pass 
valve comprises a mushroom valve mem- 
ber having a frusto-conical face upon the 

cc upper ' surface of its head to engage 
with an annular seating on the damping 60 
piston, a bore extending through its stem 
to form the constricted passage, and a 
countersunk frusto-oonical seating at the 
end of the stem arranged to be closed in 
a substantially liquid-tight manner by the 65 
end of the longitudinal member or rod 
when the latter is moved to its hydraulic 
locking position. 

11. A liquid damped shock absorber as 
claimed in any preceding claim, having a TO 
spring urging the floating piston in a 
direction tending to reduce the combined 
volume of said working spaces, wherein 
said spring is of the type comprising a 
plurality of dished annular washer^ fitted 75 
together in W-f ormation as seen in radial 
section. 

12* A liquid damped shock absorber as 
claimed in any preceding claim, wherein 
the floating piston .comprises a circular 80 
disc or annulus of resilient material, hav- 
ing a stiffening plate on each side, the 
resilient material being arranged to rub 
directly against the interior of the. 
cylinder to form a liquid-tight seal. 85 

13. A liquid damped shock absorber as 
claimed in Claim 12, wherein one or more 
sealing rings are interposed between the 
piston rod and the resilient material of 
the floating piston to form a wear- 90 
resistant surface against which the piston 
rod slides. 

14. The improved liquid-damped snoci: 
absorber, substantially as described with 
reference to the accompanying drawing. 95 

Dated this 7th day of January, 1944. 
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